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CARTON BOTTOM FORMING METHOD AND APPARATUS 

Background of the Invention 

This invention pertains generally to an apparatus and 
method for forming cartons from precut paperboard carton 
blanks , and more particularly to a method and apparatus 
for folding the bottom panels of a carton blank to form 
the bottom end wall of a carton. 

Field of the Invention 

Conventional paperboard cartons for liquid food 
products are commonly constructed from paperboard sheets 
coated with a film of a heat sealable, waterproof 
thermoplastic material such as polyethylene, polyvinyl 
chloride or polypropylene. When heated, this plastic film 
becomes tacky, so that sheets thus coated and heated can 
be sealed together by being squeezed tightly together . 
The coated sheets are initially cut into flat carton 
blanks . These blanks are subsequently folded into a 
generally rectangular open-ended configuration, then are 
closed at one end by forming a bottom end wall via folding 
and sealing bottom end closure panels which extend 
integrally from the four side walls of the carton blank. 
The cartons can then be filled and sealed with a gabled or 
flat-folded top. 

In a type of apparatus commonly employed for 
assembling paperboard cartons, the partially assembled, 
rectangular, open-ended cartons are individually loaded, 
top end first, onto a rota table assembly having a number 
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of mandrels directed radially outward so that the bottom 
end closure panels extend beyond the end of the mandrels 
and describe a circular path as the mandrel rotates about 
a central axis. Along this circular path are a series of 
regularly spaced carton processing stations; as each 
rotating mandrel brings its respective carton bottom end 
into alignment with a processing station, the rotation 
stops momentarily so that the carton at each station can 
be processed appropriately. This indexing sequence allows 
for rapid processing of many cartons. 

In addition to the infeeding station for loading the 
carton blanks onto the mandrel, other processing stations 
generally include heating, folding, sealing, cooling and 
outfeeding. The heating step can be performed before or 
after the folding step, as long as the plastic film 
coating remains sufficiently hot and tacky to form a 
strong bond at the sealing station. The present invention 
concerns the sequence of operation wherein the bottom end 
closure panels are heated prior to folding, as this is 
simpler in operation and minimizes movement of the carton 
after folding, thus resulting in improved bottom 
alignment, i.e., bottom square is improved. 

Accordingly, each rectangular carton blank is loaded 
onto a mandrel , indexed to the heating station where the 
bottom end closure panels are heated, then is indexed 
again to a bottom panel folding station. 

At the bottom folding station, as shown in FIG. 1, 
representative of known designs, the bottom end panels are 
folded down and inward to form the bottom end wall . The 
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standard carton design as shown comprises a rectangular 
carton blank having open top and bottom ends, first, 
second, third and fourth body panels adjoining first, 
second, third and fourth bottom end closure panels, 
respectively, with the first and third bottom end panels 
oppositely disposed and scored to fold inwardly when the 
second and fourth bottom end closure panels are folded 
inwardly down to form the bottom of the carton . In 
practice, the carton blank is loaded onto the mandrel with 
either the second or fourth (unscored) bottom end panel 
facing in the direction of movement of the mandrel. At 
the folding station, a pair of break fingers contact and 
push inward the first and third bottom end panels from the 
sides, which starts the actual folding of the bottom 
panels. This folding, or "breaking" of the scored bottom 
end panels acts to partially pull down the second and 
fourth bottom end panels, which are then biased further 
downward by a hooder assembly having a pair of inwardly 
angled surfaces. The hooder assembly moves up and down in 
line with the longitudinal axis of the carton, and the 
angled surfaces act to urge the second and fourth bottom 
end panels downward to substantially complete folding of 
the bottom end wall . 

This design, however, requires that the carton blank 
be loaded onto the mandrel with the two scored bottom end 
panels on the sides of the mandrel, relative to movement, 
so that the break fingers do not interfere with the carton 
rotation between stations. This can problematic for 
certain carton designs for which it is preferred that the 
carton assume a position 90° offset from standard. Such 
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carton designs thus require an extra turning step when 
utilizing known machinery. 

After the bottom panels have been folded, further 
indexing of the mandrel advances the carton blank to the 
sealing station where the heated, folded bottom panels are 
sealed together to form the bottom end wall of the carton. 

In order to seal the folded end panels together, they are 
fused together by a bottom sealing plate which applies 
pressure to the folded end panels by pressing them between 
the sealing plate and the end of the mandrel upon which 
the carton blank resides. 

Further indexing of the mandrel from the sealing 
station moves the carton blank to an optional cooling 
station, followed by a final indexing to an outfeed 
station, where the closed-end carton is set down on the 
now sealed flat bottom for filling and top sealing. 



Summary of the Invention 

The present invention is directed to a method and 
apparatus wherein the scored bottom end closure panels are 
oriented front and back relative to the direction of 
mandrel movement, with the unscored bottom end closure 
panels on the sides. With this orientation, the completed 
cartons can exit the outfeed station in proper position 
for subsequent processing, eliminating the need for an 
additional carton turning step. Additionally, the 

inventive folding apparatus can be employed to readily 
retrofit older machinery without major mechanical 
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alterations. The apparatus of the present invention also 
has improved versatility over the known devices, as the 
folding station can simply be turned 90° to accommodate 
carton designs for which it is preferred that the scored 
bottom end closure panels are on the sides, rather than 
front and back, relative to movement of the mandrels. 



Brief Description of the Drawing Figures 

FIG. 1 is a perspective view of a known apparatus for 
forming a bottom end wall of a rectangular carton. 

FIG. 2 is a perspective view of a partially folded 
open bottom end of a rectangular carton blank. 

FIG. 3 is a side view, perpendicular to the direction 
of carton travel, of the folding station of a preferred 
embodiment of the apparatus of the present invention. 

FIG. 4 is front view in partial cutaway, taken in the 
direction of carton travel, of the folding station of a 
preferred embodiment of the apparatus of the present 
invention . 

FIG. 5 is a partial view of the folding station and 
pressure sealing station of a preferred embodiment of the 
present invention. 
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Detailed Description of the Invention 

Referring initially to FIG. 1, the present invention 
can be best understood by considering a known apparatus 
for forming the bottom end wall of a rectangular carton 
12. Rectangular is intended herein to include cartons 
having a square cross-section. The rectangular carton 
blanks 12 are illustrated in FIG. 2, and have open bottom 
24 and top 26 ends, with first 42, second 44, third 46 and 
fourth 48 body panels adjoining first 50, second 52, third 
54 and fourth 56 bottom end closure panels, respectively. 

The bottom end closure panels are integral with the body 
panels to which they are adjoined, with a score line at 
the juncture between body panels and end panels so that 
the end panels can readily fold inward to form the bottom 
end wall of the carton. The first 50 and third 54 bottom 
end closure panels are oppositely disposed and are scored 
to fold inwardly when the second 52 and fourth 56 bottom 
end closure panels are folded inwardly down to form the 
bottom of the carton. As shown in FIG. 2, the scored end 
panels 50, 54 have two score lines which divide the 
rectangular panel into three triangular shaped regions, 
central being an isosceles triangle having as its base the 
score line between the body panel and the end panel . 

The carton 12 is loaded onto an appropriately sized 
mandrel 16 through the open top end 26 of the carton, with 
the bottom end closure panels 50, 52, 54, 56 extending 
beyond a distal free end 20 of the mandrel. The mandrel 
is preferably affixed to a turret 18 which, as it rotates, 
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moves the distal free end 20 of the mandrel 16 in a 
circular path through a series of equally spaced carton 
processing stations. As illustrated in FIG. 1, a standard 
mandrel assembly includes six equally spaced mandrels 
radially affixed to a rotating turret, although more or 
fewer mandrels may be employed. 

Mandrel assemblies having six mandrels are 
particularly preferred, as there are generally five or six 
processing stations required for the carton bottom folding 
operation. These are the feeding station 14 which loads 
the open-ended, rectangular carton blanks 12 onto the 
mandrels 16, a heating station 28, a folding station 30, a 
sealing station 36 and an outfeed station for removing the 
sealed bottom cartons from the mandrels . A cooling 
station is optionally utilized between the sealing station 
and the outfeed station. 

The folding station 30 includes a pair of oppositely 
disposed reciprocating break fingers 32 which contact and 
fold inwardly the scored first 50 and third 54 bottom end 
closure panels. As shown in FIG. 1, it is standard in the 
art to have the break fingers 32 oriented so that they 
push in the scored bottom end panels from the sides. This 
is because known break finger designs would interfere with 
the forward movement of the cartons, if the break fingers 
were oriented front and back, rather than on the sides, 
relative to carton movement. The present invention 
provides, for the first time, a folding station which can 
be readily adapted between these two orientations. This 
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is accomplished by means of break fingers 58, 60 which 
reciprocate between two positions, a first position 
wherein the break fingers are outside of the circle 
described by the bottom end panels of the carton, so that 
unfolded cartons can index into and out of the folding 
station without interference from the break fingers, and a 
second position wherein the break fingers engage and urge 
inward the scored first and third bottom end panels, thus 
commencing the folding process . 

FIG. 3 illustrates a preferred embodiment of the 
folding station of the present invention wherein the break 
fingers 58, 60 are in the second, or "breaking" position. 
FIG. 5 shows the break fingers in the first position, 
allowing unimpeded movement of the mandrels and the 
cartons loaded thereon. It can be readily appreciated 
that the break fingers will assume the first position 
while the mandrel assembly rotates cartons from station to 
station, then will reciprocate down to the second position 
and back up to the first position while the mandrel 
assembly pauses briefly with the mandrels at their 
respective processing stations. A preferred break finger, 
as illustrated in FIG. 3 and FIG. 5, has a generally 1»- 
shaped configuration and is pivo table about one end 
thereof . 

When the folding station of the present invention is 
oriented such that the break fingers are in the direction 
of carton movement, a forward break finger 58 breaks the 
first bottom end closure panel 50 and a rearward break 
finger 60 breaks the third bottom end closure panel 54. 
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At this point in the folding process, the bottom end of 
the carton will have an appearance much like the carton 
illustrated in FIG. 2; the scored first 50 and third 54 
bottom end panels are folded partially in, and this 
partial folding biases the second 52 and fourth 56 end 
panels partially inward. 

The folding is substantially completed by a 
reciprocating hooder unit 34 which moves up and down along 
the longitudinal axis of the carton as it is aligned with 
the folding station 30. As illustrated in FIG. 4, the 
hooder unit 34 has first 62 and second 64 angled surfaces 
which contact and fold inwardly down the second 52 and 
fourth 56 bottom end closure panels as the hooder unit 34 
is moved toward the mandrel 16 and the carton loaded 
thereon. In a preferred embodiment of the invention, the 
hooder unit 34 has first 66 and second 68 adjacent hooder 
elements each having a smooth bottom surface angled 
acutely upward and inward from an opposite peripheral 
edge. The first 66 and second 68 hooder elements can be 
generally rectangular in cross-section with adjacent 
sides . In a particularly preferred embodiment of the 
invention, the angled surface 62 of the first hooder 
element 66 includes a overhanging region 76 which extends 
over the angled surface 64 of the second hooder element 68 
and provides a paper guide path 78 which ensures that the 
second angled surface 64 biases the fourth bottom end 
panel 56 over the second bottom end panel 52 , so that the 
fourth bottom end panel 56 becomes the outermost bottom 
panel in the assembled carton. 
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The apparatus of the present invention can further 
include means for folding back a J-flap when cartons 
including J-flaps are assembled. A J-flap is a region at 
the end of an end panel which is folded back in order to 
prevent a raw paperboard edge from contacting the interior 
contents of the carton, and is commonly a rectangular 
region which is die cut at the sides and scored to fold 
back upon the panel from which it is formed. As shown in 
FIG. 4, a J-flap pull finger 74 resides within the 
interior of the first hooder element 66 and extends at an 
acute angle through the plane of the first angled surface 
62 to catch and fold a scored J-flap region 72 of the 
second bottom end panel 52 . 

A preferred embodiment of the present invention 
includes a J-flap pull finger 74 which is recessed into 
one of the two angled surfaces of the hooder unit and 
which can be moved between two positions , exposed and 
recessed. FIG. 4 illustrates a hooder unit 34 wherein the 
J-flap pull finger 74 is in the exposed position, i.e., 
the pull finger 74 extends beyond the plane of the angled 
surface 62 so that, as the hooder unit 34 is moved 
downward toward the carton bottom, the edge of the second 
bottom end panel 52, including the J-flap region 72 
thereon, slides inwardly up along the angled surface 62. 
As the edge of the end panel 52 traverses the angled 
surface 62, the J-flap region 72 engages the exposed J- 
flap pull finger 74 and is folded backwards to form a 
folded J-flap. When cartons do not contain J-flap 
regions, the J-flap pull finger 74 is moved into a 
recessed position, wherein it resides completely within 
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the hooder unit 34 . 

The folded, unsealed carton bottom next is indexed to 
a pressure sealing station 36, where the folded bottom end 
panels are squeezed tightly between a sealing plate 40 and 
the end of the mandrel 20, thus forming the bottom end 
wall of the carton. The mandrel 16 optionally includes an 
end cap 22 removably affixed to the distal free end 20 of 
the mandrel. The use of removable end caps allows for 
processing of cartons of different sizes on standard 
machinery, for example, 1 quart/1 liter size cartons, % 
gallon/2 liter size cartons, and other sizes, both larger 
and smaller. 

Accordingly, with the folding station in one 
orientation, the distal f ree end of the mandrel 
sequentially indexes through the heating station, the 
folding station and the pressure sealing station, with the 
scored first end panel facing forward relative to the 
direction of mandrel movement. m another orientation, 
the scored first end panel is on the side of the carton, 
relative to the direction of movement. 

In the process of moving from the folding station 30 
to the sealing station 36, the folded, but unsealed carton 
bottom must be maintained in a flat folded condition. As 
illustrated in FIG. 5, this is generally accomplished by 
means of an arcuate ski plate 70 extending between the 
folding station 30 and the sealing station 36. The ski 
Plate 70 can be slightly upturned at the end abutting the 
folding station, so that the folded bottom end slides flat 
onto and along the ski plate, maintaining a flat shape as 
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it moves between the two stations. It can be seen from 
FIG. 3 that the forward break finger 58 is perpendicular 
to and passes through the plane of the ski plate 70. The 
ski plate 70 preferably has a notch immediately adjacent 
the folding station 30 which is sized to permit passage 
therethrough of the reciprocating forward break finger 58. 

Otherwise, the ski plate has a generally rectangular 
profile. 

The pressure sealing station 36 preferably includes a 
piston 38 which presses the folded bottom end panels 
between the sealing plate 40 and the mandrel end cap 22 in 
order to complete the sealing process. The apparatus can 
include a dedicated cooling station after the sealing 
station, but this is an optional station, as the sealed 
end wall will cool to ambient temperature if no cooling 
station is employed. The sealing station can also serve a 
dual function, by combining cooling means with the 
aforementioned sealing means at a single station. 

Various modifications and variations may be devised 
given the above -de scribed embodiments of the invention. 
It is intended that all embodiments and modifications and 
variations thereof be included within the scope of the 
invention as it is defined in the following claims. For 
example, while the J- flap pull finger 74 is illustrated in 
FIG. 4 as situated within the first bonder element, it 
could be just as appropriately situated within the second 
hooder element 68. Also, while the drawing figures 
illustrate an apparatus having six regularly spaced 
mandrels, more or fewer can be suitably employed. 
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